Quantitation of flaviviruses by fluorescent focus assay.
An indirect immunofluorescence assay for quantitation of flaviviruses was developed as an alternative to the standard plaque assay. The assay was validated with West Nile virus (WNV), St. Louis encephalitis virus (SLEV), and Dengue virus (DENV) types 1-4. Vero cells were plated in 8-well chamber slides, and infected with 10-fold serial dilutions of virus. About 1-3 days after infection, cells were fixed, incubated with specific monoclonal antibody, and stained with a secondary antibody labeled with a fluorescent tag. Fluorescent foci of infection were observed and counted using a fluorescence microscope, and viral titers were calculated as fluorescent focus units (FFU) per ml. The optimal time for performing the fluorescent focus assay (FFA) on Vero cells was 24 h for WNV, and 48 h for SLEV and the four DENV serotypes. In contrast, the time required to complete a standard Vero cell plaque assay for these viruses range from 3 days for WNV to 11 days for DENV-1. Thus, the FFA method of virus titration is useful for viruses whose plaques develop slowly. In addition, these viruses can be quantitated by FFA on a mosquito cell line (C6/36), which does not support plaque formation. The FFA for flaviviruses was validated for accuracy, precision, specificity, and robustness of the assay.